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THE YeAZ DUMP TRICK

V. V. Osepchugov
Chiet Designar
Yarvslavl! Auto Plunt .

‘l’ﬁe Yaroslavl' Antomobile PJ.a.nt: has produced experimsntal models of
& new Soviet dump truck, YaAZ-205, designed on the basis of the YaAZ-200
automobile truck,

The dump truck chassis differs fram that of the YahZ-200 in that
1ts bass 1o aborter, dut the sams longeron stamping is used for the
freme of both. The S-ton carwying capacity of the dump truck and
construction of the 1ifting mechanism, which does not place & load on
the frame, emabled the longeron section to te left without re‘nforce-
ment. Far the dwmp truck the back axle bracket has been moved T20 mi111-
moters forwvard and the superflucus portion of the longeruns cut orf; tke .
total number cf transverss frames has boen reduced to five.

The ‘oving arrangement and towing hooke have been retainsd. The
Cerdan ehafts have been shortensd: the first to 614 millimeters, the
" second to 106 millimeters: in so doing the structure of the Cerdan drive
has been preserved intact,

The auto-dump truck is intenied to operata without a trailer. For
this reason all fittings on the pnewmatic breaking aml electricel equip-
ment systems, vhich were intended for use with the trailar on the
Ya\Z-200 truck, have bLawn cmitted. Tho fuel iaik capacity has been re-
duced to 105 11ters vhich 1a sufficient Tor a 300-kilometer trip. This
consider:ly incresscs the hourly mileage of the dunp truck. The back
axle geer reduction ratio has been increased tc 9.00:1, and the maximm
speed roduced to 95 Xilometers per hour. Rafging the gear ratio of the
main drive and lowering the maxiinm epesd assure some incrsase of
traction and make 1t easter for ihe l.ive to meintain the Diesel rpm
at 1500 and higher under specific comditions of dumping operations.

The Dissel runs better within this rmm range. The other alterations are
comnected with the installa*ion of the dumping mechaniesm and the plat-
form, its drive and control gear.
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- Table 1 glve the abridged spscificaticns of the YuAZ-205 sutomoblle dump O -
truck as compared with the YsAZ-200 truck and the YaSZ dump truck produced by ' i
the  Yaroslavl ' planmt up to 1941,

Table 1. Specificetions of Aatomodile Dump Trucks

Avto-Durp Dump
Truck Truck Track
YahZ-205 YaAZ-200 YeSZ

Carrying capacity 1n tons ] T b
i Over-all dimgnsions in mm: , v i 4 -
Tength 6,065 7,620 6,240 e
Breadth 2,615 2,650 2,h10
Eefght 2,430 2,430 2,550
Base in mm 3,800 4,520 4,200
Front wheel track 4n »m 1,95 1,950 1,780
Rear whesl track bestwoen centers of
doublo wheels in mm 1,920 1,920 1,860
T e Lowest points in mm:
i Bemmath front axle 290 290 310
" rear axle 29¢C 290 300
" lifting cyiinder Aboé™ -~ 390
E . T L frames
LR Turning redius of outer front wheel
e e any in meters , 8.5 9.2 8.5
Angles of entry: \ !
" Pront 130 43° -t
Rear . h3° 0 -
i Maximm epped in Jm/hour 55 €0 ko
Distriouticn of axle load mi:? (1n ‘
equipped state without 2 : )
S Tront 3,000 3,120 280
B Rool)  (biom) (85 o%)
Rear 3,500 3,270 ’
v (53.88) - (51.28) {60.8%)
Over-all load 6,500 290 ,820 )
(100 %) (100 %) (100 %)
. o (vith load. driven and passengers)
i ' Front - ' 3,450 3,530 . 2,650
e (29.6% (3644 | (25
Rear 8,150 9,970 7,170
) o . (70.4%)  (73.4%) (73.3%)
Ovor-ali lsad”™ 11,640 13,500  9.A% b
) (100%) (100%) (100 %)
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Table 4 (Contd) R e PRI
YeAZ-205  YaAZ-200 YsSZ

Fuel consumption in 1iters/100 Jm 35 35 50

Capacity of fuel tank in liters ‘ v 105 225 177

Engine Two stroke Dlesel Carburetor

Vaximum Wr ip hp 110 .. 110 ™ i
Maxiwwm rpm ‘ 2,000 2,000 2,400 '
Marimm turning moment in kg-m 18 48 30

Gearbox ratios:

1t gear 6.17T:1 6.17:1 6.60:1
-3 " 3.%k0:1 3.40:1 3.7h:1
" 1,79:1 1.79:1 1.8%:1
bt " 1.00:1 1.00:1 1.00:1
5th o611 0.78:1 -
Rovorse 6.69:1 6.69:1 T.63:1
. Geex ratio of main drive 9.00:) 8.22:51 10.9:1
5 i o Tires ‘ 10,0-20"  12,0420" hox8
Internal dimensions of platform in EEm: *
Length ‘ 3,000 5,50 3,180
Breadta : 2,000 2,480 1,900
Height of sideboards 600 600 k1o
Voimme of pletform inocun 3.6 6.7 2.5
Volume of platform with supplementary S
Yosrds In cuh | I B -~ 3.4
Tipping angle cf platform 50° - %
Number of cylinders in hydraulic 1ifter L - 8-
! Diumeter of oylinler in m 180 - T 0,
Pistam 1% trawl in mm 5ho L. . 515
Diaweter of yisten 104 travel in ma 52 - 50
011 capacity of 1ifter in liters 17.% - 30 g
. Kaximom. preseure in kg/eq o 37 - 17.5
P OIS Lifting tive in seconis ' 15 - 25
. Lowering time in secbnls 1 - es
- Velght of platform in kg 19 w90
Veight of 1ifting mechanimm in kg 33k -- 230
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.o, The dynamics of -the automobile dwmp truck have to be bstter than thoge
of the basic eutomobils truck as the dump truck must work under more severe
road comditions. By lowering the full weight, decreasing the useful load,

and also by incrsasing the gear ratio of the main drive the dynemic factor,
which characterizes the capacity of the autemobile to accelerate, deal with
loads, amd travelralong poor rosds, has been incroased by 27 percent as Com~
pared with the bdasic truck., The £ifth gear in the gearbox incresses the
naximm speed of the sutomobile to 55 kilometers per hour, whisch is especially
iuzportant during return trips.

Teble 2 shows the values of the dynamic factor of the same autcmobiles
on direct drive aml the maximm apd minimum speeds at 1,100 hpm in first gesr.

Table 2. Dynamics of Awtomobils Dump Truck

Dynamic ‘Maxionm Minimm

o T
YaAZ-200 0. 046k 60 L.37
YaAZ-205 0.0588 55 k.00
YaSZ 0, 0486 ko 3.00

Good dynamics predatermine good gnum end road-holding capacity.
To frprove the mansuverabllity of the dwmp trlick 1t has been mde as short as
poseidle. The lov-minimum speed emsblee difficult stripa of road to be
surmownted at weximn twrning moment without wlip, To oope with especially
severe coniitions, the foasibllity of using tires with ground checking
devices, antiskid chatns and a supplementery gear box will be examined.

A supplementary gear tox on a dwmp truck enables the minimm speed of
be halved, with a ocorresponding increase in trective force, thaeredy con-
8ideradbly inproving the ad-hclding napacity of the autamobile. Moreover,
a supplementary gear box enables the wvorking comditions of the ougine to be
properly ghesenvith respect to the ocelitions of theve), Wwki¢h increasss
1ts econcwmry. :

The hyirsulic lifting mechanfam cf the dump truck consists of a hor-
izentally disposed cylintwr waich.swivsls about & cross shaft attached to
the fremo. )

"Ths oylinler 1ie made from steol tubing bored to a diameter of 160 mil111-
nsters and honed. The cast steel nylinder head, which 1s electrically .
welded to the cylinder, fulfills the dual pupose of an anglé bracket for the
swivel cormeotion with the cross ahaft and & rase for connecting the Inmp
to tae coutrol yalve. There ere tvo Dpassages in the head for commscting the
interio> of th» cvlinduy with the pump. : :

The cylinder base is of cast iron. The 52-millimete.' diameter piston
rod is of ckrome utesl. Tc avoid oil leakage frcm the cylinder and dust
penstration into 1%, a double lezther gasket 18 fitted in the opening for )
the piston 20d. The cact-irce; riston, with three cast-fron pistém miking rings,
1s attachul o the imner el of the plston rod by a nut. A steel tube ia
welded dy the sids ot the oylinder, the front emd to the oylinder head, the
rear end to a lug on the cylinder tody. - This tube commects the oylinder
cavities divided by the piston tarough the control valve and the pump, A
stamping of irregular profile, and a strap provide = swivel commection be-
tveen the front emd of thr piston rod and the aiddle levers of the lever-
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11f£4%ing mechanism, The lever mechenism 18 welded, and the two middle and
two double lateral levers,. cut from steel sheets are welded to a gteel tube

' This mechanism is Joined o ‘the frame by a cross shaft amd to the platform
by two welded box-section levers.

The rear erd of the plaiform also hes a swivel connsction with the frame
through an angle tracket and pins. The cast-iron body of the pump amd eontrol
valve is Joined to the cylinler head on four studs with & paronite gasket so
that one passage is connectsd with the side tubs and the other directly to
the cylinder. The pump and the control amd reducing valves are arranged in
the tody. .

The pump is of the gear wheel type. The drive is through '.wo Cardan
shafta from the power-selection box located by the first door of the gear
box. The gear ratio of the power-selection box is 1l:l.

The dwmping mechanism is contrclied by two levers in the cad to the
right of the driver. The first lever cnuts the power selection in or out,
the "In" position is forward. The second lever controls the valve:
position "Stop," hsid forwiae; position "Lift," in the middle; position
"Lower,” hard bdack.

The platform is welded from L-pillimeters sheet steel. The rear bil ..
can hinge about the upper pins when the platform 1s tilted, about the lowax
ping when the platform 48 used as an ordimary truck, and finelly can be hwmg
on cheins 4n a horizontal position. The high front end rear boards, and also
tho openings and clamps in the sideboards,:allow the platform boardis to be
built up to incresse capacity when carrying light loads. Vhen the side -
boards are built up level with the front, the platfoim capacity is Jncreased
to 4.7 cubic meters end 1t 1s possible to increase the height of all the
bcards st1ll further, thus obtaining and addjtionsl increase of capacltiy.

The 11fting mechanism opsrates on the following principle. Having
pmesdd the clutch pedal, the driver puts the power selection levelr in the
front position, lets go of the clutch pedal, thsreby cutting in the pump.
Having put the control lever in ihe giddle position, he increases the engine
rm to 1,500 and 1ifiing takes place. O1l from the part of the cylinder
above the piston i1s pumped to the part of the cylinder Below the piston.

The pistor pushes ihe rod out due to the oil pressure, which reaches 37
atmospheres, and reises the platform to an angls of 50 degrees through the
level oystem. At the emd of the piston's travel, two opeminga are mzde

{n the cylirder dody, connecting the cylinder with the pump through a by-pass
valwe. In tho extremo position the piston 1s 50 situated Letween these o-
peitings that the lower and upper parts of the cylinder are connected end

the coll from the high pressure side i& by-puseel into the upper pert,

until the piston on its downstroke egain covers the lower opening. Thus
automatic cessation of lifting with a continuously running pump is

agsured.

On campletion of lifting the power selection is cut out, the coantrol
lever %s movel to the "Lower" pusition, hard back, and the platform is
lowered to the horizomtal position. The lifting and lowering speeds éan
be reguiated dy the position of the control lever. . The platform can be
left raised in any pouition by putting the control lever in the "Stop®
poeition, naxd forward. g

The cylindar 15 charged vith epindle o1l, through & plug in its
upper part. It is necesesery to reise thu platform ¢ little wher pouring
in the 0il., After the o1l has been poured into the cylinder, the platform
ghould be raised and lowered severzl times with the pump running and oil
added, until it flows out of the f{lling hole,
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. The new- S-ton dump truck will Ve ¢f ‘gredt asslatence ‘in mechenizi
! i 1 e ng
laborious losding and unloading operaticns, especially in industrial

;o::truction, road building and algo in transporting agricultural
ocads.
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